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Section A

For each question there are four possible answers, A, B, C and D. Choose the one you consider
to be correct.

1 Acidified aqueous potassium dichromate(VI) oxidizes ethanedioate ions, C,04*, to CO,.
What volume of 0.020 mol dm? potassium dichromate(VI) is required to oxidize
completely 1.0 x 10 mol of the salt KHC,0,4-H,C,0,?

A 17cm’ C 50cm’
B 33cm’ D 125cm®

2 Nervous disorders due to mercury poisoning occur when mercury forms a 1:1 complex
with lipoyl groups, which are vital for glucose metabolism.
For a human containing 3.0 kg of body fluid, what is the mass of mercury (A, 200) required
to complex all the lipoyl groups? [Average concentration of lipoyl groups in body fluid
=1.0 x 10® mol kg
A 15x10°%g C 6.0x10%g
B 3.0x10%g D 6.0x10°%g

3 When methane, CH,4, was burned in an incorrectly adjusted burner, it was converted into a
mixture of carbon dioxide and carbon monoxide in the ratio 99:1, together with water
vapour.

What is the volume of oxygen consumed when 4 dm?® of methane is burned?
A 7.98dm* C 3.98dm’
B 7.96dm’ D 3.96dm’

4 Which of the following atoms or ions has 1 unpaired electron?

A N
B O

cC s*
D Sc

5 Which one of the following equations relates to the first ionization energy of bromine?
A Br() —Br(g)+e”
B Br(g) — Bri(g)+e
C % Bro () — Br, (g) — e
D

%Brz (g9 —Br,” (g)+ e
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6 In which of the following will an ionic compound be formed between the named atoms?
A Hydrogen and sodium
B Hydrogen and chlorine
C Boron and fluorine
D

Silicon and chlorine

7 Why is ethanol more soluble than ethyl ethanoate in water?
A A hydrogen bond forms between the hydrogen of the —OH group in ethanol and the
hydrogen of a water molecule.
B A hydrogen bond forms between the hydrogen of the —OH group in the ethanol and
the oxygen of a water molecule.
C Ethanol is a polar molecule, but ethyl ethanoate is non-polar.
D Ethanol is able to dissociate into hydrogen ions and ethoxide ions, but ethyl

ethanoate is not able to dissociate.

8 Which of the following molecules do not have all the atoms lying on the same plane?

A PHs
B H0
C ICl
D BrCl~

9 Potassium-argon dating is used to determine the age of igneous rocks. Potassium in
these rocks gradually breaks down into argon and the gas is trapped in the rock. This

radioactive decay is first order reaction with a rate constant of 5.33 X 107*° per year.

A sample of igneous rock, containing some potassium, is examined.

If the amount of argon gas measured is 7 times as much as potassium, what is the age of

the rock?
A 1.3x10° years C 3.9x10%years
B 2.6 x10°years D 9.1x10°years
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The Boltzmann distribution shows the number of molecules having a particular kinetic

energy at constant temperature.
VN
Number of
gas
molecules
having a
given energy

' N ,
0 E. Kinetic Energy

If the temperature is decreased by 10 °C, what happens to the size of the areas labelled L,
M and N?

L M N
A decreases decreases decreases
B decreases increases decreases
C increases decreases decreases
D increases decreases increases

11 Which of the following has an effect on the magnitude of the equilibrium constant?
A Removing the products as they were formed.
B Change the temperature.
C Increase the pressure in a gas-phase reaction.
D

Add a catalyst.

12 At 450 °C, the equilibrium constant, Ko, is 3.00 x 10 for the equilibrium:
N204 (9) == N2 (9) +20(g)
What is the K, for the following equilibrium at the same temperature?
N2 (9) + 20, (9) = N204(9)
A 3.00x 10* C 3.00x10*
B  3.33x10° D 3.33x10°

13 For which compound is the lattice energy likely to have the greatest magnitude?
A Lithium fluoride
B Lithium iodide
C Rubidium chloride
D

Sodium chloride
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5

The standard enthalpy changes of formation of carbon dioxide and water are
-394 kJ mol* and —286 kJ mol™* respectively. If the standard enthalpy change of
combustion of propyne, CsH,, is —1938 kJ mol™, what is its standard enthalpy change of
formation?
A +1258 kJ mol™
B —1258kJmol*
C +184kJmol*
D -184kJmol*
Liquid ammonia dissociates as follows: 2NH; (I) == NH," (ag) + NH,™ (aq)
At a certain temperature, the ionic product of liquid ammonia is given as:
amm = [NHs* J[NH,"] = 1.0 x 10%* mol® dm™®
What is the total concentration of ions in this equilibrium mixture?
A 1.0x10™ mol dm? C 2.0x10" moldm?
B  1.0x10%*mol dm® D  2.0x10% moldm®
Which pairs of reactions could have the same common intermediate?
W  CH3CO,CH(CHz), — intermediate —— CH3CHBrCH;
X CH3;CH=CH, — intermediate —— CH3CH(CN)CHj3
Y CH;CH,COOH —— intermediate —» CH3CH,CH,CI
V4 CH;CHCICH; —— intermediate —— CH;COCH;
A  WandX
B WandY
C WandZz
D ZandY
Compound G has the structure as shown below.

(0]
|

c
\OH

How many sigma (o ) and pi () bonds does the compound G have?
A 190 and 27
B 100 and 27
C 190 and 7
D

100 and 7
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18 Experiments are carried out on three compounds.

Cl CH,Br CH,CI

P Q R
To 0.010 mol samples of each of P, Q and R is added 10cm? of water and the samples
are shaken and held at a fixed temperature for 2 days.
An excess of aqueous silver nitrate is then added to each sample and the precipitate
produced is filtered off, washed, dried and weighed. The three samples of precipitate
weigh 0.000g, 0.014 g and 0.018 g

Which sequence of compounds matches these results?

0.000g9. 0.014¢9 0.018g
A P R Q
B P Q R
C Q R P
D R Q P

19 The table shows the result of simple tests on a compound T.

reagent result

2,4-dinitrophenylhydrazine positive

alkaline aqueous iodine positive

Fehling’s reagent negative

From the result of the tests, what could compound T be?

A CHyCH(OH)COOH
B CHO

COCH,

C CH3;COCH,CHO
D @ CH3;COOCH,CHs
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20 Which reaction yields an organic compound incorporating deuterium? [D = ?H]

A NaOD
CH3CHLCN >
D,O
B acidified KMnO4
CH3CD(OD)COOH >
heat
C NaOD
CH3COCBr >
3 3 D,O
D conc. D,S0Oy4
(CH3)3COH >
heat

21 What type of reaction does the compound below not undergo?

HOOC CH,CI

Free radical substitution
Nucleophilic substitution
Acid-base

Electrophilic addition

o 0O o >

22 Compound A has the following structure.

NN F

How many geometric isomers do compound A have?
A 2 cC 8
B 4 D 16

23  Which sequence shows the correct order of decreasing acidity?
A  CH3CH,OH > CH,FCOOH > CH3COOH
B CH;CH,OH > CH;COOH > CH,FCOOH
C CH3;COOH > CH,FCOOH > CH3;CH,OH
D CH;FCOOH > CH3;COOH > CH3CH,OH
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24 Three types of oxides required to make coloured glass in church windows are one
macromolecular, one ionic and one of a transition metal. Which of the following
combinations of oxides is likely to produce a coloured glass?

A Al,O3 MgO, SnO C P4040, CaO, CuO
B  SiO,, CaO, PbO D SiO,, PbO, CoO

25 An element of Period 3 is heated with chlorine gas. The product is purified and then added
to water. The resulting solution is found to be neutral. What is the element?
A Sodium C Silicon

B  Aluminum D Phosphorus
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Section B
For each of the questions in this section, one or more of the three numbered statements 1 to 3 may

be correct.

Decide whether each of the statement is or is not correct (you may find it helpful to put a tick
against the statements that you consider to be correct).

The responses A, B, C, and D should be selected on the basis of
A B C D

1,2 and 3 are correct| 1 and 2 are correct| 2 and 3 are correct 1 only is correct.

26  Which of the following pairs of compounds does the first member have a smaller boiling
point than the second member
1 CO,, CS;
2 HBr, HF

3 2-nitrophenol, 4-nitrophenol

27 Bromine and methanoic acid react as follows:
Br,(ag) + HCOOH(agq) — 2Br7(aq) + 2H"(aq) + COx(Q)
The rate of reaction is found to be first order with respect to both bromine and to
methanoic acid.
Which of the following deductions can be made from this information?
1 Doubling the concentration of methanoic acid doubles the rate of evolution of gas.
2 Halving the concentration of both reactants simultaneously will halve the reaction
rate.

3 The overall order of reaction is one.

28 2-methylbuta-1,3-diene can be polymerised to make synthetic rubbers. The structure of

this monomer is shown below.
CHs
H,C=C——CH=—CH,
Which of the following statements about 2-methylbuta-1,3-diene are correct?
1 It decolourises agueous bromine.
2 It changes the colour of acidified K,Cr,O; from orange to green.

3 It undergoes nucleophilic addition reactions.
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The responses A, B, C, and D should be selected on the basis of
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A

B

C

D

1, 2 and 3 are correct

1 and 2 are correct

2 and 3 are correct

1 only is correct.

29  Which compounds may be prepared from CsHsCHBrCHs; by the action of sodium

hydroxide under different conditions?

1 CﬁH5COzNa

2 C¢HsCH(OH)CH;

3 CﬁH5CH=CH2

30 Which of the following are correct trends of the elements across Period 3?

1 Electronegativity increases.

2 First ionization energy increases.

3 lonic radius decreases.
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